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Optical	 sensors	 have	 been	 around	 for	 almost	 50	 years.	 They	 have	 proved	 themselves	 to	 have	 high	 precision,	
immune	to	electromagnetic	 interference	(EMI),	small	 in	size	and	resistant	 in	harsh	environments.	Now	thanks	to	
“Moore’s	Law”,	transistors	become	smaller	(nanometer	technologies)	resulting	in	CMOS	integrated	circuits	(chips)	
that	can	work	 in	the	millimeter-Wave	(mm-Wave)	frequency	range	(30-300GHz).	Using	the	plastic	waveguides	 in	
this	frequency	range,	results	in	a	waveguide	diameter	of	an	acceptable	size	(in	the	order	of	1mm),	with	very	similar	
properties	as	optical	fibers.	The	combination	of	cheap	CMOS	technology,	on-chip	antennas	and	plastic	fibers	leads	
to	complete	integrated	systems	[1-3]	on	a	few	square	millimeters,	which	enables	low-cost	sensor	solutions.	
	
The	mm-Wave	 dielectric	 waveguide	 shows	 promising	 results	 in	 a	 number	 of	 sensing	 applications.	 The	 thermal	
expansion	of	most	polymers	is	much	larger	then	those	of	glasses	which	gives	the	potential	of	making	very	sensitive	
temperature	 sensors.	 Compared	 to	 optical	 sensors,	 the	 longer	 wavelength	 results	 in	 a	 larger	 evanescent	 field	
surrounding	the	fiber.	This	could	be	exploited	to	sense	environmental	changes	by	measuring	phase	or	magnitude	
of	the	 incoming	mm-Wave	signal	 in	a	similar	fashion	as	 is	done	in	optical	sensors.	The	dielectric	waveguides	can	
also	be	used	as	interferometric	sensors	to	measure	displacements	and	vibrations.	Finally	the	dielectric	waveguide	
shows	potential	as	channel	for	imaging	with	THz	waves.	
	
The	dielectric	waveguides	that	we	intend	to	use	can	be	fabricated	at	very	low	cost.	They	consist	of	a	polymer	fiber	
and	 are	 made	 from	 very	 cheap	 and	 standard	 plastics.	 The	 broad	 range	 of	 materials	 like	 polyethylene,	
polypropylene,	polystyrene,	Teflon	and	many	others,	make	this	technology	suitable	 in	many	applications.	Due	to	
the	 longer	 wavelength,	 it	 is	 possible	 to	 integrate	 antennas	 on-chip,	 eliminating	 the	 need	 for	 electrical-optical	
(EO/OE)	conversion.	Furthermore,	 longer	wavelengths	make	 the	mechanical	 tolerances	 in	 the	entire	system	 less	
stringent.	 Another	 advantage	 is	 the	 virtually	 non-existence	 of	 EMI	 since	 no	metallic	materials	 are	 involved	 and	
perfect	galvanic	separation	is	achieved.	
	
To	 conclude,	 the	 combination	 of	 CMOS	 integrated	 circuits,	 on-chip	 antennas	 and	 plastic	 waveguides	 has	 the	
potential	to	low-cost	sensor	solutions.	
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